. Citation: Mazaheri M. et al. Influencing factors on the occurrence of road accidents with a special emphasis on motorcyclists in national and global research; a review of the studies conducted in Iran and the world. World Family Medicine. 2018; 16(3):198-220. DOI: 10.5742/MEWFM.2018.93330 Abstract Objective: Road traffic injuries are one of the major causes of death among youth who are drivers of vehicles, such as motorcycles, all over the world. Road traffic injuries are a major public health problem in Iran. Half of road traffic injuries occur among motorcyclists and the risk of occurrence of death or severe injuries among motorcyclists is 10 times more than other vehicle users. Hence, identifying factors affecting the occurrence of accidents is vital. This study aims to explore these factors as the focus of national and international research.
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Context Road accident is one of the main causes of mortality due to injuries which leads to 1.2 million deaths annually and 90% of these deaths are related to the developing countries (1) . It is estimated that for each of these deaths at least 20 people, totally 20-50 million, will suffer annually from non-fatal injuries (2) . Of course, since non-fatal injuries are less registered, this statistic is less than the actual amount. The total amount of road traffic fatalities is 18 per 100,000 population (3) . The roads will be considerably more dangerous and the probability of injuries and death for the users will be increased with the rapid increasing number of cars and two-wheel vehicles in developing countries (5) .
Evidence Acquisition
Traffic accidents other than death, injuries and disabilities lead to other social, psychological, and economic consequences at the individual, family and national levels (2, 9) . Injuries caused by traffic accidents lead to a great demand for health care services in the form of financial resources, occupation of hospital beds and the need for health professionals (10) . Also, this problem can put pressure on the health system of the country already struggling with the limitations of their resources (3) . The cost of injuries caused by road accidents is estimated at approximately 1% of Gross National Product (GNP) in lowincome countries, 1.5% in middle-income countries, and 2% in high-income countries (2) . Thus, traffic accidents have a significant impact on the economy of the countries, especially low or middle income countries which are often faced with other growing needs as well (3, 11) .
Iran had the highest transport-related deaths in the world in 2008 and about $ 6 billion is spent due to traffic accidents annually in the United States [8] . By approving and implementing the new law on dealing with driving offences in 2010 and 2011, the trend of fatal traffic accidents has been decreased to about 20 thousand deaths in 2012 and 17 thousand deaths in 2015. Although this reduction is pleasing, these deaths are still very high either relative to the population, or relative to the number of vehicles especially compared to the high-income countries.
Although traffic accidents have been effective in all age groups (7), road traffic injuries are the major cause of mortality worldwide among young people who are the drivers of cars or two-wheel vehicles, so that almost 60% of road traffic deaths occur in the age group of 15-44 years old (4) . According to the report of the World Health Organization (WHO) in 2015, the contribution of death in road accidents has been 31% for the vehicle occupants and the remaining 19% have been divided between the uncertain users of the road (1) . 49 percent of the total road traffic deaths occurred among pedestrians (22%), cyclists and tricycles (5%) and motorcyclists (23%), showing that half of these deaths or in other words a quarter of all road deaths occur among motorcyclists ( 1, 4) . Of course, this pattern is not necessarily observed in all countries. The 2015 report of WHO also indicates that the ratio of deaths of motorcyclists has largely remained unchanged since 2010 (4) . Pedestrians and motorcyclists suffer the most severe injuries in vehicle accidents compared to the other road users; their medical problems are more ongoing and they need more help (7, 8) .
Today, the motorcycle has become a means of urban transportation and is responsible for a significant contribution of traffic movements (12). Considering the heavy traffic and slow transportation caused by the mass production of cars, motorcycle can easily pass through crowded streets or narrow passageways due to their high speed, low volume and high mobility power, and that is why, driving it is very popular among people, especially youth (12).Also they are cheaper than cars and this must be a contributing factor.
The number of and amount of use of motorcycles and bicycles for the goals of transportation and entertainment are increasing at the global level. Motorcyclists form a large part of the registered vehicles in Iran, for instance, they formed about 40% of vehicles in 2005 [8] . Motorcycle is considered the most vulnerable type of motor vehicle for several reasons. These reasons are: the shortage of protective cover, the low age of their drivers, minimum need for training, the limited conditions of driving tests and easy vehicle inspection. All of these factors may increase the rate of injuries caused by road accidents in the region (2) . The studies show that the occupants of two-wheel motor vehicles are 20 times of cyclists, 8 times of pedestrians, and 9 times of vehicle occupants at risk of death (7) . So it is necessary to identify the influencing factors on motorcyclists' road accidents and the severity of injuries to develop effective preventive measures (4) .
In this review, only the studies published in two languages, English and Persian, were investigated. First, a wide and advanced search on all databases such as: EBSCO,، Science direct ,، Medline، INLM،PMDR,، Wiley، ,Cochrane، PubMed، ProQuest، Scopus، Consult، Biomed central، Elsevier، Springer, and search for the articles from internal scientific-research sites Random، SID، Magiran، IRANMEDEX، MEDLIB were conducted using the relevant keywords such as»Motorcyclist», «Risk behavior», and «injury » in the studies of 1998 onwards.
As a result of this search, 147 articles were identified and extracted. The articles which were not original research, or related, didn't have full text or valuable information and clear and adequate explanation and specific results, were excluded from the selection cycle. Finally 68 articles (14-43) on traffic accidents related to the motorcyclists' traffic accidents were separated to enter the study after excluding the repetitive articles and using the exclusion criteria. Information was extracted and entered into the pre-prepared tables. The data were then classified and analyzed quantitatively and qualitatively.
Results
Different studies have been conducted in various methods and different goals on traffic accidents of riding motorcycle which have attempted to identify the factors effective in the occurrence of accidents.
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Chart 1: Timeline for conducting the studies from 1998 to 2013
Studies were categorized in 4 groups of review studies (14 studies), descriptive-analytical studies (41 Studies), qualitative and combined research (8 studies) and interventional studies (5 Studies). Summary information of these studies has been summarized in Tables 1, 2 , 3 and 4. 
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WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 16 ISSUE 3, MARCH 2018 The lack of the use of helmet (due to the price), while 7 of 9 countries studied had the law of prohibition of the use of non-standard helmet. Only 4 of them had the law of production and sale and only 3 of them had the law of prohibition of imports. Implementing the law was also too weak.
The lack of the use of helmet (due to the price), while 7 of 9 countries studied had the law of prohibition of the use of nonstandard helmet. 1567 people had been injured and 467 people died. There was a significant difference between the incidence of injury at the age of 17 and other ages. The most difference in the injuries was observed in the socio-economic groups at the age of 17-19 years. The incidence of injury at the age of 18 in the low socio-economic class was 2.5 times greater than the high socio-economic class. Drivers with the lower socio-economic class had a greater chance for both mild and severe injuries than their counterparts at the highest socioeconomic class. The research team rebuilt 12 weeks of training for the motorcyclists' accidents with the method of investigating the motorcycle accidents. Accidents were randomly sampled and were included all levels of injury severity by considering the cause of the accident, alcohol. Then, the motorcycle accidents in two alcoholic and non-alcoholic groups were prospectively compared by measuring the concentration of alcohol.
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90% of accidents were due to alcohol and were frequently occurred on weekends and at night. 30% of the alcoholic riders were outpatient treated and 46% were admitted to the hospital. 11% of the consumers died in the accident that alcohol consumption was effective on 75% of those who had been died. 36 
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Langley et al., 2000, New Zealand
The size of the motorcycle and the mean of the risk of fatality of motorcycle accidents
Motorcycle drivers
The motorcyclists on Auckland roads were selected in the three-year period from 1993 to 1996 (1518 people) who had been admitted to the hospital or to the emergency or had been died of accident. The control group was randomly selected from the same road, and both groups completed the questionnaire. Face to face interviews were conducted in the hospital or the relatives were asked by telephone if they were discharged.
The higher capacity of the cube of motorcycle, (250cc and above), the accidents will be also increased. There were 32 deaths of motorcyclists in the study.
The use of headlights, having the carrier, and having the license also affected the accidents. The study population was selected by census method within 1 month and data were collected by completing the questionnaire in 3 steps: 1 month before the intervention, the corresponding month of last year, and the month after the intervention. Required data were extracted from the records and were coded based on the international system of classification of diseases.
Daily mean of the injured people was increased in the first month of implementing the organizing plan and the corresponding month of the previous year, but the incidence of injuries caused by accidents as well as head and neck injuries was decreased.
The results indicated that although the implementation of the organizing plan of the motorcyclists' traffic did not reduce the number of injuries, it had reduced the severe injuries and head and neck injuries by making changes in the pattern of incidence of these accidents. Data of all accidents occurred in 2009 were used by census method. After refinement and revision of data by the statistician and epidemiologist, the eligible samples were entered to the study and finally, 557,182 accidents were investigated by census method with the outcome of being guilty and being not guilty in accidents.
The most effective factor in the suburban axes was speed. Men had the greater chance (20.1) in urban axes and the less chance (0. Data was obtained from the interviews with the cases that were the drivers of all motor vehicles and had a traffic accident reported to the police station on the road during the period of conducting the study in the hospital and witnesses in the police station as well as using the reports of the police station.
The relationship between these cases and the occurrence of injury was showed in the analysis with multiple logistic model: the use of safety tools, thrown out of the vehicle, severe accident, and more accident of the motorcycle than the automobile, unfavorable weather conditions, the interaction of the severity of accident and weather conditions. The motorcyclists' riders had the risk of occurrence of injury 5.5 times higher than truck drivers and 7.03 times of automobile drivers.
The relationship between these cases and the occurrence of injury was showed in the analysis with multiple logistic model: the use of safety tools, thrown out of the vehicle, severe accident, and more accident of the motorcycle than the automobile, unfavorable weather conditions, the interaction of the severity of accident and weather conditions. The motorcyclists' riders had the risk of occurrence of injury 5.5 times higher than truck drivers and 7.03 times of automobile drivers. The most injury (54%) was to the upper limb, then the lower limbs with 48%, the head with 41%, and the face with 30%.Mortality was 6%. The young motorcyclists and accidents related to the accident of motorcycle with automobile and being native the motorcyclist had the most prevalence in accidents.
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Being native, risktaking, type of stroke, time of incident, demographic characteristics The best channels to communicate with taxi drivers and encourage them to modify hazardous driving behaviors is to use the behavioral interventions based on comments of audience. The use of encouraging messages to increase the drivers' attention to driving can be helpful (from the perspective of the drivers). Being young and single, poverty, poor physical health and stress affect the risk-taking behaviors. The lack of laws, access of adolescents without license to a motorcycle, the cost of effectiveness of motorcycle in transportation, insecure roads and the lack of special routes and reckless drivers of cars and trucks are the enabling factors of high-risk behaviors. Enjoy motorcycle riding and the lack of punishment for disobedience of the law intensify the high-risk behaviors. In the qualitative section, the themes: 1-skillful control of motorcycle 2-having a high level of focus 3-observing the road rules 4-heckler(includes any behavior that reduces consciousness and concentration) 5-ignoring the individual restrictions 6-high speeds were obtained. In the quantitative section: the perceived behavioral control structure was predicted the intention of be safe and attitude of intention of danger. The structure of subjective norms was a relatively poor predictor of behavior. Sensation seeking along with the violence of the motorcyclist were specified as a strong predictor of all 6 behaviors. The four main themes were abstracted to describe the motivations of riding motorcycle including: the use of quick and easy vehicle in traffic, job necessity, meet the emotional needs, ease in committing crime and escaping from the law (continued) Using the target-based sampling with maximum diversity and at different places through deep interviews (61 people) and field observation and the registration of the behavior of 34 motorcyclists
Motorcyclists' behaviors are two categories:1-unintentional behaviors (errors)due to the ability and experience and insufficient concentration while driving 2-intentional behaviors (violations)such as driving without paying attention to the health of the motorcycle and its parts, unauthorized use, the lack of use security equipment, dramatic movements, carrying a passenger or carrier at the front of the motorcycle, carrying huge and heavy burdens, failure to observing traffic regulations.
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Arasteh et al.,
2010, Tehran
The role of optimal interaction between the constabulary and education in promoting the culture of traffic order and security of the country Experts of traffic and educational issues combined Quantitative and qualitative methods (content analysis) were used. The current status of the traffic doctrine was investigated in the textbooks. There was snowball sampling method and data collection methods were interviews, content analysis of documents and questionnaires.
Traffic contents do not have logical connection and technical errors in text and images are scattered. In addition to the limited size of the contents, combining theoretical traffic trainings with practical training and practice in the street has not been predicted. Due to being specialized the traffic issues, it is not clear whether the educators have the ability to teach it or not? All software, hardware, structural, theoretical training and practical training factors affect the interaction between the constabulary and education to promote the culture of traffic order and security. Achieving each of the three knowledge, emotional and behavioral dimensions of traffic culture was emphasized by the above factors. Then, the program was followed up for 2 years until 1997.
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Community-based training programs (training the cases related to the motorcycle injuries and epidemiology of accidents, the benefits of helmet, the risks of insecure riding motorcycle, traffic signs and rules) were presented and interviews with the motorcyclists in 16 villages about the effects of training programs were done by the health education specialist and physician, hospital and police reports were collected and training was conducted through mass media.
The amount of injuries was significantly decreased in the intervention areas compared to the control (6.4%). Although the amount of mortality had been decreased, was not significant (0.4).The amount of use of helmet and getting license was increased 25.5% and 23.2%, respectively in the intervention group. According to the studies conducted, the best model was designed for issuing license which was the best model to help the health of the motorcyclists, policymakers and researchers from the perspective of the authors in order to identify the factors contribute to high-quality training for the motorcyclists and issue the license. The criterion for evaluating the validity of the proposed model was to reduce the mortality of motorcyclists. To evaluate the validity of the model, four variables were used: the criterion for the best practice, trips of the vehicle to miles, the number of registered motorcycles and the number of registered licenses for the motorcycle operator.
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There was a negative relationship between proposing the model and the mortality of motorcyclists. The lowest mortality rate of the motorcyclists was observed by proposing this model. Due to the increase in motorcycle accidents, it is very important to investigate the defects of program using the experiences of other countries and to use efficient and cost effective strategies to apply the best practice in training motorcyclist and issuing the license.
From 41 studies in the world, the frequency of Australia was identified with 10 cases of study, America with 7 cases, Thailand and England each with 3 cases, Canada and New Zealand each with 2 cases, and other each with 1 case, respectively. The number of studies conducted in Iran was 27
cases that about half of them, had been conducted in Tehran. The information about the type of studies is shown in Table 6 .
In terms of the factors studied, the studies were divided into four categories as table 7 shows. Each of the above mentioned factors includes sub-components that show the type of effective factor better and in more detail. These sub-components are classified in Table 11 to better understand their effect on occurrence of the accident:
Conclusion
Unfortunately, the motorcyclists are a group that has been relatively neglected in research as less than a third of all identified studies have focused on accidents in motorcyclists. Among these, few studies have contributed to better understanding of the strategies to reduce their risk or have properly evaluated an Intervention to reduce their risk.
However, in general, these reviews showed that severity of injuries caused by motorcycle was higher than other vehicles, men are at more risk of traffic accidents than women, most deaths were observed in the age group of 25-5 years old, and lower economic status. In addition, half of the road injuries had happened between 12 AM-18 PM and the Review studies showed that the most effective preventive measure in accident-related behaviors had been structural and environmental reform, while training can have a very positive effect on the reduction of accidents done by face-to-face communication in small groups.
WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 16 ISSUE 3, MARCH 2018 As reported by the World Health Organization (2, 3), the factors affecting the incidence of accidents include human, environmental, vehicle and legal aspects. Review of 41 descriptive-analytic studies (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) indicated that several factors had significant ad meaningful relationship with higher risk of accidents among motorcyclists. These factors includes individual factors such as age group, speed and weak road infrastructure, low driving experience, inadequate training, risky driving behavior especially unauthorized overtaking, alcohol consumption, low education, low socio-economic status, marital status, faulty motorcycles, lack of driving license, risk taking personalities and character type, not obeying the traffic rules, being sleepy or tired, and environmental factors such as weekend holidays and especially nights, natural factors such as light, inappropriate weather conditions, driving culture. It can be said that almost all explored papers in this review have studied to different degrees, human factors. Human factors have been the most effective factor in the incidence of accidents (17, 18) . After human factors, legal factors and then vehicle and finally the environmental factors were studied in reviewed papers with less frequency.
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Investigation of 8 qualitative and combined studies (31) (32) (33) (34) (35) (36) (37) showed that being young and single, poverty, poor physical health, stress, the lack of laws, access of adolescents without license to the motorcycle, insecure roads and the lack of special routes and reckless drivers of cars and trucks, enjoying motorcycle riding and the lack of punishment for disobedience of the law affected the risk-taking behaviors.
Also, the causes of hazardous behaviors were classified into 5 main themes of the individual factors such as not using security equipment, socio-cultural factors, motorcycle status, and environmental factors. According to the drivers' views, the use of behavioral interventions based on audience comments is the best way to modify hazardous driving behaviors. It can be said that these studies have considered high-risk behaviors and identifying these behaviors can be very helpful in this regard due to the goal of health education which is changing behavior, because extensive analysis of behavior is conducted to provide a general image of the current patterns and trends of driver behavior, and the interventions are also determined and designed by considering four key areas of behavior including: formation and creation of behavior, maintain and strengthen and control behavior based on ethical principles (43).
Reviewing 5 interventional studies (38) (39) (40) (41) (42) showed different success rates. For instance, the success amount of these studies in reducing the risk of accident after training was obtained at 30%, reducing violations 17.9%, reducing the amount of injuries 6.4%, reducing the amount of death 0.4%, increasing the amount of use of helmet 25.5%, and increasing getting license 23.2%.. It was reported that some modifiable risk factors of motorcycle accidents and their severity can be reduced. For example, it was reported that training can improve understanding of secure driving behavior, feeling of confidence, motivation to get driving license, and behaviors such as use of security equipment, obeying traffic rules, and finally reduce injuries and mortality caused by motorcycle accidents.
This review provides a long list of different type of influencing factors on motorcycle accidents and their severity. But it doesn't indicate which factor is more important. Future research and programs should take into account the identified influencing factors on motorcycle accidents and their severity as mentioned above.
Considering that in different countries and even different cities in one country, the role of each factor might differ, it is suggested that before any interventions, the most important influencing factors in that social context is explored and then interventions are targeted addressing those factors. This approach will increase the chance and rate of success in reducing the accidents and their severity. This review also reveals that shortages and gaps in road traffic accidents among motorcyclists. There is a great need for more comprehensive interventional studies WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 16 ISSUE 3, MARCH 2018
which include different types of influencing factors and not just individual factors helping to identify best practices for reducing motorcyclist accidents.
However, generalizing findings and suggestions of this review should be considered in light of its limitations. This study was not completely systematic, it was not possible to compile the results as they had used different tools, focused on different factors, and implemented different strategies.
